Abstract. In this study, the tail ore was be used as a fine aggregate of RPC or gelled material, because it is rich of silicon and its particle size is peculiar. Through choosing the raw materials reasonably, optimizing the water/cement ratio, water reducing agent dosage and mineral admixture content, the economical RPC was be prepared with tail sand instead of the grinding fine quartz sand, mixing different properties of mineral admixtures.
Introduction
Along with the advance of society and the development of transportation and construction industry, the requirement of building materials is more and more strict, making the development of materials towards high performance, high life cycle and low consumption. Conventional concrete has become increasingly difficult to meet the need of the social development, thus several high performance concretes gradually appeared, such as MDF material, DSP material, reinforced concrete and reactive powder concrete which is widely concerned now. Reactive powder concrete (RPC) is a new type of cement-based composite material with super-high strength, low brittleness and high durability [1] , which is first developed by Pille Richard leading research group from France's largest construction company BOUYGUES in 1993 [2] . The RPC include fine sand, cement, quartz powder, silica fume, high efficiency water reducing agent and so on, besides, it can be mixed with steel fiber by diameter of 0.15~0.20mm, length of 3~12mm, for further improving the ductility of the material.
Tailings are dressing discharge of solid waste in the process of coal enterprises [3] . Tailing pond is a special structure for stockpiling plastic flow shape object, which is major hazard listed by the state work safety department. The unsafe tailings are accounted for 30% in the running of the nation's black mine tailings, and it can occur dam break of tailings pond in our country every year, causing heavy casualties and property losses. For years, the mining solid waste pile-up induced secondary geological hazards, such as mine landslide, debris flow, the tailings dam and several major engineering and geological disasters, which have brought great losses to the society. For now, the utilization of tailings is mainly divided into secondary recovery and overall utilization. We should avoid simple low-level use in the overall utilization of tailings as far as possible, developing different levels of the overall use product according to the characteristics of tailings under the guidance of tailings utilization related principles, and realizing the best comprehensive benefit of tailings resources development and utilization, strengthen the pollution mechanism and the comprehensive control countermeasures research. Such as we can use tailings to produce building materials, stonework of microcrystalline glass, glass products, building ceramics, tailings cement, fertilizer and baking-free brick, etc.
In the paper, we use the tail ore as a fine aggregate of RPC or gelled material for its particle size and the characteristics of rich silicon, choosing the raw materials reasonably, optimizing the water/cement ratio, dosage of water reducing agent and mineral admixture content, to prepare the economical RPC with tail sand instead the grinding fine quartz sand, mixing different properties of mineral admixtures. It is found that the cash tail ore particles are too thin; water quantity is big, which may affect the RPC fluidity in the experiment process. By joining part of ordinary sand (< 2.36 mm), optimizing the grain size distribution, we can make the RPC have the maximum compactness, making the mixed sand grain size distribution is in line with Ⅲ area. And we focus on the content of fly ash on the properties of concrete, making the RPC be better applied to site construction.
Experimental Materials
Cement. 42.5# Portland cement, origin: Zhangjiakou. Fineness is 0.08mm, screen residue percentage is 0.3% and the specific surface area of cement is 332m 2 /kg. Its qualification is listed in Table 1 . Fly Ash. Fly ash particles are like the glass ball. The microstructure of fly ash particles structure observed by scan electron microscope is shown in Figure 1 , the specific surface area is 410m 2 /kg. The chemical composition is shown in Table 2 . Silica fume. origin: Zhangjiakou Jinhua mining co., LTD. The level of silica fume is SF93, SiO 2 content≥93%, the specific surface area≥15000m 2 /kg (15 m 2 /g), appearance is gray or gray powder. Most silicon ash particles is an amorphous phase and amorphous and the surface is relatively smooth, some are many balls aggregate particles sticking together. it is a kind of active substances of very high ash with large surface area, mixed with silica fume material, and tiny globule can play the role of lubrication.
Polycarboxylic water reducer. The measured values of water reducing rate is 30%.The density is 1.050g/ml. The pH is 7.
Steel fibre. The steel fibre is produced by Zhitai fiber manufacturing co, LTD. In the thin circular surface coated copper, diameter of 0.22 mm, length between 10 mm ~ 14 mm.
Fine aggregate. Quartz sand, SiO 2 content is 99%.
Experiments
Sand mixing. Firstly, crush the tail ore inside the pot, and then add the quartz sand and ordinary sand. Stiring. Open the mixer switch, at the same time, add a third of the water in the pot, stir 30s.Then add silica fume and stir again 30s, at this time pour cement, fly ash into the pot and stir slowly, adding steel fiber (within 2 min), after 2 min, pouring the rest of the water and additive, mixing 6 min, over.
Liquidity measurement. Put the mixed concrete into the plastic mould of Glue sand flow tester and divided into two layers. The first layer to cone round is about 2/3, with uniform tamping rammer from edge to center 15 times. Then the second floor, uniform tamping rammer from edge to center 15 times, screed the surface, lift the mould slowly, and open the vibration , then read the data according to the scale.
Molding. Vibrate in vibration table twice and tamper tamping. Maintenance. Cure in the standard curing room for one day and removal of shuttering, put it in the standard curing room for another two days, and finally in the steam curing box cure for 24h. After maintenance, measure the compressive and flexural data by pressure testing machine.
Results and Discussion
The effects of the fly ash mixing amount on the mechanical properties of the concrete. After conservation, the mechanics performance of the concrete was tested .The results are shown in Figure  2 and Figure 3 . As is shown in Figure 2 and 3, the compressive strength of RPC increased significantly with the proportion gradual increase in the fly ash system, the compressive strength increased to 190.4MPa. Meanwhile the flexural strength showed a growth trend and the highest value for 38.8MPa. The porosity of cement paste can effectively reduce with the addition of ultrafine particles, which can improve the micro hole structure, and closely packed to form a more compact and stable internal structure. The premise of RPC to achieve high strength is adapting low water/cement ratio, while cement and Silica fume can't fully hydrated at this time, thus it can be considered using fly ash to replace partial cement for using the advantage that the hydration of fly ash is slow, building a good environment of dynamic hydration under a low water/cement ratio system, making the growth of compressive strength. However, when the proportion of fly ash in cementations materials increased continually, the mobility of RPC material decreased, and the strength decreased obviously. The influence of fly ash dosage on RPC fluidity. In accordance with the method of measuring the concrete fluidity, the results are shown in Figure 4 . As is shown in figure4, at a certain circumstances of the water binder ratio, the fluidity of concrete increases firstly and then decreases with the increase of fly ash content. The maximal flow degree is 150mm, and the lowest value is 130mm, these results suggest that fly ash replacing a certain amount of cement concrete can make the fluidity increased, but beyond a certain amount, the fluidity will drop. It is generally believed that the fluidity of the concrete has a certain improvement with different amount of fly ash. There are two reasons, on the one hand, fly ash contains many spherical glass particles and cement particle has no definite shape of geometry, and spherical particles of fly ash in the cement particles play a role of lubrication, which can reduce the mutual resistance between the cement particles and increase the fluidity of concrete. On the other hand, by analyzing cement and fly ash particle size distribution, the fineness of fly ash is less than the cement fineness, and between the cement particles will be full of fly ash, which can improve the cementing materials powder grain size distribution, and increase the fluidity. While more than a certain amount, it will affect cementations material's activity with the increase of fly ash, causing condensation phenomenon and so as to decrease the fluidity. 
Conclusions
The premise of RPC to achieve high strength is adapting low water/cement ratio, while cement and Silica fume can't fully hydrated at this time, thus it can be considered using fly ash to replace partial cement for using the advantage that the hydration of fly ash is slow, building a good environment of dynamic hydration under a low water/cement ratio system, and the liquidity of mixing content with fly ash will get improved significantly, but the RPC fluidity rising and after falling with the increase of fly ash dosage, the difference of strength is not too much. When the fly ash content is 9%, the fluidity is highest, up to 150 mm.
